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RÉSUMÉ 
Les petits mammifères terrestres (rongeurs et marsupiaux) d'îles créées par la mise en 
eau du barrage de Petit Saut en Guyane française ont été étudiés par piégeage au sol. Trente 
trois îles (de 0 , 1  à 8,5 ha) ont été échantillonnées entre 1 et 7 fois chacune, de 1994 où elles 
se sont formées à 1999. Au total, 84 individus ont été capturés, appartenant à 8 espèces 
différentes (Proechimys cuvieri, Oryzomys megacephalus, Oryzomys macconnelli, Oecomys 
auyantepui, Neacomys guianae, Mesomys hispidus, Philander opossum et Didelphis marsu­
pialis). Proechimys cuvieri s 'est révélée l'espèce la plus abondante, suivie par O. megace­
phalus. La richesse globale a diminué rapidement (de 4 espèces en 1 994 et 5 en 1995 à 1 en 
1 996 et 1997), puis réaugmenté légèrement (3 espèces en 1998, 2 en 1999). Presque la moitié 
des petits mammifères capturés, tous du genre Proechimys (essentiellement P. cuvieri mais 
éventuellement aussi P. cayennensis) l 'ont été sur une île temporairement connectée à une 
autre plus grande en fin de saison sèche. Ce cas mis à part, la présence de petits mammifères 
n 'a  pu être corrélée ni avec la surface, ni avec l' isolement (distance à la terre ferme ou à l 'île 
plus grande la plus proche) des îles. L ' abondance des fruits n 'a pas semblé être un facteur 
déterminant de la présence des petits mammifères au cours des saisons sèches de 1995 et 
1996, mais a pu jouer un rôle en saison des pluies de 1996. Des données complémentaires 
sont toutefois nécessaires pour confirmer l' importance éventuelle de ce facteur dans le 
maintien à long terme des populations insulaires. Sur les îles où plusieurs sessions de 
piégeage ont pu être menées, l ' extinction des populations est apparue comme le scénario le 
plus approprié pour décrire les résultats obtenus. Dans deux cas seulement, on peut penser 
qu'une recolonisation a suivi un événement d'extinction préalable chez P. cuvieri. Sur deux 
autres îles, le maintien en continu de petites populations de P. cuvieri a été noté. Sur une de
ces deux dernières îles, on a enregistré la colonisation, suivie d'une installation réussie, d 'O. 
megacephalus. Ces deux espèces semblent les seules à pouvoir se maintenir sur des îles 
d'aussi petite surface, mais la pérennité à plus long terme de ces populations micro-insulaires 
pourrait dépendre d' immigrations régulières. 
SUMMARY 
The presence of small terrestrial mammals (rodents and marsupials) on islands created 
by the filling of the Petit Saut dam's  reservoir in French Guiana was assessed by terrestrial 
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trappings. Thirty three islands (ranging from 0. 1 to 8 .5 ha in area) were sampled between 1 
and 7 times each, from 1994 when they were formed until 1 999. Altogether, 84 individuals 
were trapped, belonging to 8 different species (Proechimys cuvieri, Oryzomys megacephalus, 
Oryzomys macconnelli, Oecomys auyantepui, Neacomys guianae, Mesomys hispidus, Phi­
lander opossum and Didelphis marsupialis). Proechimys cuvieri was by far the dominant 
species, followed by O. megacephalus. Overall species richness decreased rapidly (from 4 
species in 1 994 and 5 in 1995 to 1 in 1 996 and 1 997), then slightly increased again (3 species 
in 1 998, 2 in 1999). Nearly half of the total number of small marnmals captured, ali 
Proechimys (mainly P. cuvieri but possibly also P. cayennensis), were captured on an island
temporarily connected to a larger one at the end of each dry season. This case apart, the 
presence of small marnmals on islands was found to be correlated neither with island area nor 
isolation (from the mainland or the nearest Iarger island). Fruit abundance did not seem to 
play a major role in the presence of small mammals on islands during the 1 995 and 1 996 dry 
seasons, but appeared somewhat associated with it during the 1 996 wet season. More data are 
needed to check for the importance of this parameter in the Iong-term maintenance of 
populations. For those islands where severa! trapping sessions were conducted, population 
extinction appeared as the most probable scenario to describe the results obtained. ln two 
cases only, conceming P. cuvieri, one may suspect that recolonization has followed an initial
extinction event. On two other islands, the persistence of very small populations of P. cuvieri 
during the whole study period has been recorded. On one of the latter two islands, the 
successful colonization of O. megacephalus has also been recorded. At this short-term scale 
of perception, on! y very small populations of P. cuvieri, and possibly O. megacephalus, seem
able to remain on a few islands (in this range of areas), but they may be dependent on regular 
immigration for their medium- to long-term survival. 
INTRODUCTION 
Forest fragmentation in the Amazon is  definitely recognized as a process of 
unprecedented magnitude, with potential consequences for wildlife and for Man so 
diverse and complex that many of them are yet to be evaluated (Laurance et al. , 
1997 ; 2000) . Physically, forest can be fragmented through deforestation, which 
leaves a matrix of secondary habitats between the fragments, or through ftooding, 
where water and "ghost forest" represent the surrounding matrix .  In the latter case 
the water surrounding the fragments represents an especially hostile habitat for a 
number of species dispersing between the isolated fragments or between them and 
the mainland. For this reason, the interest of studying real forest islands to better 
understand the functioning of forest fragments in general has often been 
underlined (Bierregaard et al. , 1 997; Terborgh et al . ,  1 997 ; Cosson et al. , 1 999; 
Leigh et al. , 2002) . This is particularly true when it cornes to the study of island 
community composition as the result of a dynarnic equilibrium between immigra­
tion and extinction (Mac Arthur & Wilson, 1 967). 
In newly formed forest fragments,  one may expect an initial phase of 
"supersaturation" (i .e. with too many species and individuals present on the 
surface available ), followed by a series of transitional states, before the eventual 
equilibrium is reached (Terborgh et al . ,  1 997) .  In true islands, and for animal 
communities such as terrestrial small mammals,  species Joss may be more rapid, 
and equilibrium species richness lower, than in terrestrial fragments, due to the 
difficulty of dispersal across water of the species concemed (Lynam, 1 997). To 
date, however, studies of island small mammal communities in tropical forests 
recently fragmented by water are not numerous, and none of them actually 
followed community composition evolution since the islands creation. Lynam 
( 1 997) presented data gathered from 1 992 onwards on small mammals from 
islands of the Chiew Lam reservoir (Thailand) filled by early 1 987. Adler & 
Seamon ( 1 99 1 ,  1 996) studied the contemporary distribution of Proechimys 
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semispinosus and Philander opossum on islands of Gatun Lake (Panama) created 
in 1 9 14 .  The filling of the Petit Saut dam reservoir, on the Sinnamary River in 
French Guiana, made it possible to study these initial stages, through a 6-year 
monitoring of the terrestrial small mammal diversity on a large set of islands 
created by the water rise. The pre-fragmentation species composition was assessed 
in 1 993- 1 994 (Granjon et al. ,  1 996; Ringuet, 1 998), then islands were sampled 
from 1 994 until 1 999, in order to document the evolution of species richness 
during the first years of island evolution. This paper summarizes our findings and 
observations between 1 994 and 1 999. 
MATERIAL AND METHODS 
STUDY SITE 
Situated on the Courcibo River, a tributary of the Sinnamary River where the 
Petit Saut hydroelectric dam was built, the Saint-Eugène study site comprises a set 
of islands, islets and peninsulas located between 4° 50' N and 4° 53 '  N, and 
between 53°  2' W and 53°  6' W (see details in Cosson et al. ,  1 999; Ringuet, 2000; 
Claessens et al. ,  2002). Thirty-three islets (< 1 ha) and small islands ( 1 - 1 0  ha) 
were concemed by small mammal trappings (Fig. 1 ) .  Their area ranges between 
0. 1 and 8 .5  ha, their isolation from the mainland between 20 and 1 ,520 rn, and
their isolation from the nearest larger island from 30 to 1 ,200 rn (Table 1) . One of 
the study island (n° 2 1 )  was seasonally connected to a 28 ha island (site 2 in 
Claessens et al. , 2002) by a narrow strip of ground covered with fallen trees and 
dead branches. 
Filling of the reservoir started on January 1 994, and most of the newly­
formed islands at the Saint-Eugène site were definitely created in August 1994, 
after a 23-24 rn increase of water leve! at the dam (Ringuet, 2000). Further annual 
water leve! variations (a few meters) were linked to the succession of wet (from 
December to July) and dry (from August to November) seasons. 
SAMPLING PROCEDURES 
Small mammal trappings were done using mainly wire-mesh 29 x 10 x 10 cm 
live traps (BTS Company, Besançon, France), and occasionally Sherman 
23 x 8 x 9 cm traps .  They were baited with pieces of coconut which were 
generally changed every second day. Traps were set on !ines with a distance of 
20 rn between them. Generally, a line was installed along the greater axis of the 
islands, and if necessary additional lines were added to try to co ver the islands area 
as completely as possible. Sessions lasted between 3 and 1 9  days, and traps were 
checked every moming. Trapping was initiated during the dry season of 1 994 on 
a few islands, i .e .  shortly after their creation. In 1 995 and 1 996, a large number of 
islands were sampled for the presence of small mammals both in the dry and wet 
seasons. From 1 997 to 1 999, trapping was performed only during the dry season, 
and focused on a relatively smaller number of islands (Table 1). The trapped 
individuals were weighed, their reproductive condition was noted, and they were 
released at their capture point. 
Taxonornical nomenclature follows Musser et al. ( 1 998) concerning Ory­
zomys megacephalus (formerly named O. capito in French Guiana), and Voss et al. 
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Figure 1 .  - Map of the study area, showing the islands sarnpled. The dotted line indicates the course 
of the Courcibo River prior to flooding. Islets 1 8  and 32 are those between islands 8, 1 6  and 22. 
(200 1 )  conceming Oecomys auyantepui (formerly known as O. paricola) .  Voss et 
al. (200 1 )  also demonstrated the existence of two new, sympatric species under 
what we name here Neacomys guianae as this revision was not available at the 
time of our field study. The possibility that sorne Proechimys cuvieri were in fact 
P. cayennensis cannot be entirely ruled out, as this species was found on island 
no 2 (Ringuet, 1 998) and the morphological criteria usable in the field do not 
always enable to distinguish between the two species (Catzeftis & Steiner, 2000). 
However, the comparison of biometrical data taken on the captured specimens (see 
Ringuet, 1 998, appendix 10, for data on the individuals caught in 1 994- 1 996) with 
those published by Catzeftis & Steiner (2000; Table Il) stongly suggests that the 
vast majority of the island individuals considered here belonged to P. cuvieri. 
Fruit availability was assessed by counting all fallen fruits found along the 
trap lines during two different seasons between April 1 995 and December 1 996. 
Seventeen visits of 16 islands were realized during the dry seasons 1 995 and 1996, 





Main characteristics of islands and trapping efforts. A: area; D. main: distance to the mainland; D. isl.: distance to the nearest larger islet 
or island; DS: dry season; WS: wet season; Tn: number of trapnights; n: number of nights; #: entirely underwater at the end of the WS; *: 
connected to island 2 at the end of the DS. 
Island characteristics 1 9 94 1 9 95 1 9 96 1 9 97 1 9 98 1 9 99 number of No A (ha) D. main (m) D. isl.> (m) DS ws DS WS DS DS DS DS Total Tn (n) trapping sessions 
4# 0.1 420 !50 223 (1 9 ) 223 (1 9 ) 1 5 2.0 1 1 2 0 350 1 8 2 (1 3 ) 294 (6) 4 1 2  (1 0 ) 1 6 0 (5) 1 0 0 (5) 66 (3) 1 6 0 (5) 1 374 (47) 7 6 2.2 790 1 7 0 240 (8) 150 (5) 390 (1 3 ) 2 7 0.3 1 0 1 0  1 6 0 72 (3) 30 (5) 12 (3) 1 1 4 (1 1 ) 3 8 3 .3  40 30 420(6) 1 0 5 (3) 340 (5) 865 (1 4 ) 3 9 1 . 3 370 70 72 (3) 150 (5) 96 (4) 3 1 8  (1 2 ) 3 1 0  0.4 60 260 1 1 2  (7) 80 (5) 75 (5) 75 (5) 342 (22) 4 1 1  0.6 80 30 72 (3) 1 2 0 (5) 1 2 0 (5) 80 (5) 1 0 4 (5) 1 3 4 (7) 1 8 0 (5) 81 0  (35) 7 1 2  3 .4 60 1 0 00 249 (8) 200 (5) 1 8 0 (5) 1 2 5 (5) 1 8 0 (5) 934 (28) 5 1 3  5.0 50 200 2 1 0  (6) 200 (5) 4 1 0  (1 1 ) 2 1 4  7 . 9  860 60 1 8 5 (5) 300 (5) 239 (6) 724 (1 6 ) 3 15 8.5 20 1 2 00 1 2 5 (5) 1 2 5 (5) 1 1 6  3 .6 1 2 0 1 2 0 227 (1 7 ) 227 (1 7 ) 1 1 7  3.4 !50 30 270 (6) 220 (5) 490 (1 1 ) 2 1 8  0.2 400 30 72 (4) 51 (3) 30 (5) 30 (5) 1 8 3 (1 7 ) 4 1 9  2.9 4 1 0  50 200 (5) !50 (5) 350 (1 0 ) 2 20 7.5 350 250 230 (5) 260 (6) 1 9 2 (3) 1 6 2 (3) 844 (1 7 ) 4 2 1 *  2.5 430 50 1 7 0 (5) !50 (5) 1 4 0 (5) 1 9 6 (7) 396 (9) 1 052 ( 3 1 ) 5 22 0.8 500 70 I l l  (3) 1 1 0 (5) 56 (5) 277 (1 3 ) 3 23 0.5 1 0 00 50 55 (5) 21 (3) 76 (8) 2 24 1 . 9 960 1 0 0 1 7 0 (5) 96 (3) 1 2 0 (5) 144(6) 1 9 6 (7)  726 (26) 5 25 1 . 1  450 30 64 (4) 60(5) 1 2 4 (9) 2 26 3.3  ! 5 0 60 1 2 8 (4) 1 8 0 (5) 1 9 0 (5) 498 (1 4 ) 3 27 0.4 340 350 75 (5) 75 (5) 1 0 0 (5) 90 (6) 1 0 0 (5) 440 (26) 5 30# 0.3 330 300 48 (6) 48 (6) 1 32 0.2 400 70 9 (3) 9 (3) 1 33 0.1 270 1 2 0 56 (4) 30 (5) 86 (9) 2 34 3.5 1 5 20 80 320 (5) 360 (6) 680 (1 1 ) 2 40 0.5 1 4 00 380 42 (3) 24 (3) 66 (6) 2 42 0.1 200 80 12 (3) 1 2  (3) 1 43 1 . 3 !50 70 72 (3) 72 (3) 1 44 1 . 4 260 70 96 (3) 96 (3) 1 56 1 . 7 7 1 0  70 80 (5) 80 (5) 1 
Total Tn (n) 477 (35) 970 (25) 2 2 1 8 (70) 2 387 (1 1 0) 3 2 73(1 1 3 ) 1 4 1 9   (52) 947 (37) 1 374 (39) 1 3 065 (481) N islands 3 5 1 2  23 24 1 0 7 7 33
TABLE Il 
Capture (C) and species (S) numbers on the different islands. DS: dry season; WS: wet season. Pc: Proechimys cuvieri; Ome: 
Oryzomys megacephalus; Om: Oryzomys macconnelli; Oa: Oecomys auyantepui; Ng: Neacomys guianae; Mh: Mesomys hispidus; 
Po: Philander opossum; Dm: Didelphis marsupialis; 2 Pc * means a male-female pair; 1 Pc **  means that the individual was seen 
but not trapped. 
Islands 1 994 1 995 1 996 1 997 1 998 1 999 Session Nb. Interpretation 
No os ws os WS os os os os 
4 #  1 Oa 1 presence 
5 1 Pc 0 1 Pc 0 0 0 1 Pc 7 extinction-recolonization 
1 Orne 
l Om 
6 1 Pc 0 2 extinction? 
7 0 0 0 3 no initial population 
8 0 0 0 3 extinction 
9 1 Pc 1 Pc 0 3 extinction? 
1 0  0 l Mh 0 0 4 extinction 
1 1  2 Pc* 1 Pc 0 1 Pc 1 Pc 1 Pc 0 7 extinction? 
1 Po 1 Po 
1 2  2 Pc* 0 0 0 1 Pc 5 extinction-recolonization 
! Dm 
1 3  1 Ng 0 2 extinction? 
1 4  0 0 0 3 extinction 
1 5  0 1 absence 
1 6  1 Pc 1 presence 
1 7  0 0 2 extinction 
1 8  1 Pc 0 0 0 4 extinction 
1 9  2 Pc* 0 2 extinction? 
20 0 0 0 0 4 extinction 
21 * 0 2 Pc* 5 Pc 18 Pc 16 Pc 5 persistence 
22 1 Pc 0 0 3 extinction 
23 0 0 2 no initial population 
24 1 Pc 0 1 Pc* *  1 Pc 1 Pc 5 persistence 
1 Orne 6 0me colonization 
! Dm 
25 0 1 Pc 2 ? 
26 0 0 0 3 extinction 
27 1 Pc 0 1 Pc 0 0 5 extinction 
30 # 0 1 absence 
32 0 1 absence 
33  0 0 2 no initial population 
34 0 0 2 extinction 
40 0 0 2 no initial population 
42 0 1 absence 
43 0 1 absence 
44 0 1 absence 
56 0 1 absence 
c 4 4 1 1  6 4 8 22 25 
s 4 2 5 1 1 1 3 2 
The number of species of fruits falling in one of the following three categories (not 
very abundant = 1 fruit, moderately abundant = between 2 and 5 fruits, abundant = 
more than 5 fruits) were recorded, and an overall index of abundance was 
calculated as n 1+2n2+ 3n3, with n 1 , n2 and n3 the numbers of fruit species in each 
category. This index thus relates to an area corresponding to the trapping lines run 
on each study island. 
RESULTS 
ÜVERALL TRAPPING DATA 
Altogether, 1 3 ,065 trapnights were realized between 1 994 and 1 999 (Table 1). 
Eighty-four different small mamrnal individuals, belonging to eight species, were 
trapped, 80 of which were rodents. Proechimys cuvieri was by far the dominant 
species (n = 68), followed by Oryzomys megacephalus (n = 8), Oryzomys macco­
nnelli, Oecomys auyantepui, Neacomys guianae and Mesomys hispidus (1 indi­
vidual each). Four marsupials were also captured, 2 Didelphis marsupialis and 2 
Philander opossum (Table II) . lt has to be noted that 41  P cuvieri individuals, i .e.  
nearly half of the total capture number, were caught on island 21  (the one 
temporarily connected to the 28 ha island n° 2). When arranged per season, 
important variations in trapping effort are apparent (Table 1), which are highly 
correlated to the number of islands sampled (Spearman rank correlation coeffi­
cient, n = 8, r = 0.958 ,  P < 0.00 1 ,  one-tailed) . Conversely, the number of trap­
nights are neither correlated with the number of individuals captured, with (n = 8, 
r = - 0.073,  NS) or without (n = 8,  r = - 0.049, NS) island 2 1  data, nor with the 
number of species recorded (n = 8, r = - 0.577, 0. 10  > P > 0.05) .  
DETERMINANTS OF SPECIES RICHNESS 
No statistically significant correlation was found between the surface area of 
the island (excluding island 2 1 )  and the number of individuals of ali small 
mamrnals, or of P cuvieri only, at any period (Spearman rank correlation tests) .  
The same was true with the distance to mainland and distance to the nearest larger 
island as explanatory variables, with one exception that could be due to chance 
(Spearman test between the number of P cuvieri and the distance to the nearest 
larger island in the dry season 1 996, n = 23, r = - 0.42 1 ,  P < 0.025 , one-tailed). 
Estimates of fruit abundance on islands showed important variations between 
islands, the values obtained during the wet season being generally higher than 
during the dry season (by 57 % on average on the 1 1  islands that were sampled in 
both seasons). Although somehow linked to the island areas as they were 
computed from observations perforrned on the trap lines run on each island, index 
of fruit abundance showed no correlation with island size, either in the dry or in 
the wet season (n = 1 7  and 2 1 ,  Spearrnan r = 0.306 and 0.272, respectively, NS) .  
The presence of small mamrnals on islands appeared independent of fruit 
abundance in the 1 995 and 1 996 dry seasons (Fig. 2A, n = 17 ,  Spearman r = 0.080, 
NS), but seemed to be more closely linked with it in the wet season 1 996 (Fig. 2B, 
n = 2 1 ,  Spearrnan r = 0.565,  P < 0.005) :  4 out of the 5 islands where P cuvieri
individuals were trapped were those ranking the highest in fruit abundance during 
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Figure 2. - Relationship between the number of small mammal captures and an index of fruit 
abundance (see text) on the corresponding islands during (A) the dry seasons and (B) wet seasons of 
1995 (*) and 1996. Island numbers are indicated beside symbols. 
TEMPORAL V ARIA TI ONS 
When the results are considered yearly, there is a trend towards a reduction 
of species richness from 1 994- 1 995 (4 and 5 species, respectively) to 1 996- 1997 
( 1  species), followed by a slight recovery in 1 998- 1 999 (3 and 2 species, 
respectively, Table Il) . The data on marsupials will not be interpreted further, the 
trapping protocol being not fully adapted to their capture. Conceming rodent 
distribution, a more detailed analysis was attempted, taking into account the 
individual history of trapping on each of the 33  islands sampled. The following 
categories and interpretations could be proposed: 
-- Only one trapping session, with presence (n = 2) or absence (n = 7) of 
small mammals: no interpretation; 
-- No capture during the two or three trapping sessions performed, on islets 
not larger than 0.5 ha: no initial population suspected (n = 4); 
-- At least 2 trapping sessions, with only the last one yielding no capture: 
extinction suspected (n = 5);  
-- The last 2 or 3 trapping sessions without any capture, on islands where 
either no capture was ever recorded (n = 6), or where at least one individual was 
trapped at least once (n = 4). In the former case, we hypothesized that island size 
was sufficient to have harbored at least a few individuals when the islands were 
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formed (area > 3 ha) . The latter case includes the occurrence of an arboreal rodent 
(M. hispidus) , that may have been more easily missed during subsequent 
trappings:  extinction (n = 1 0) .  
- Presence of  small mammals at the initial trapping session(s), followed by 
three sessions without any capture, then presence again: extinction-recolonization 
(n = 2);  
- Small mammals captured at 4 occasions out of 5 (including the last ones). 
This pattern was found on the island occasionally connected to a larger island: 
persistence (n = 2).  
Another colonization event concems O. megacephalus on island 24. Never 
caught during the three previous sessions (in 1 996 and 1 997) ,  the species appeared 
in 1 998 (one individual), and was found again, in higher abundance, in 1 999 
(6 individuals). Finally, the island 25 case was more ambiguous to interprete, with 
two successive trapping sessions in 1 996 having yielded 0 then 1 rodent (P. 
cuvieri) . 
DISCUSSION 
EVOLUTION OF SPECIES RICHNESS ON ISLANDS 
As underlined by Lynam ( 1 997), the knowledge of pre-fragmentation 
community composition is an important prerequisite to any discussion on the 
evolution of biodiversity on the fragments once they are formed. Here we had the 
opportunity to sample various parts of the study site before the water reached this 
part of the reservoir. In the dry season 1 993 (cf. Granjon et al. ,  1 996; Ringuet, 
1 998),  various trap lines totaling 2,679 trapnights yielded 1 00 small mammals, of 
the following species :  the rodents Proechimys spp. (including P. cuvieri and P. 
cayennensis, n = 32), Oryzomys megacephalus (n = 28), O. macconnelli (n = 22), 
O. yunganus (n = 8), Neacomys guianae (n = 4) and Oecomys sp. (n = 2), and the 
marsupials Marmosops parvidens (n = 2) and Monodelphis brevicaudata (n = 2). 
Small mammal richness on islands, although remaining at a certain level in 
1 994 (4 species) and 1 995 (5 species), did show a trend towards the overdomi­
nance of one species in 1 995,  with 1 0  P. cuvieri out of 1 5  individuals captured. 
This trend reached a minimum in 1 996/1 997 when P. cuvieri was the only species 
found ( 1 8  individuals in 7 ,079 trapnights, on 8 islands out of 3 1  sampled). The 
slight increase in species richness in 1 998/1 999 was only associated with the 
presence of one individual of D. marsupialis and one of O. megacephalus on 
island 24 in 1 998,  and of a small population of 6 O. megacephalus on island 24 
again in 1 999. It thus appears that a very rapid process of species loss has occurred 
on the islands of the Saint-Eugène site, much more rapid that the one observed by 
Lynam ( 1 997) in Chiew Lam in Thailand. The final result is, to sorne extent, 
comparable to the situation observed by Adler & Seamon ( 1 99 1 )  on islands of 
Gatun Lake, Panama, where, nearly 80 years after their creation, Proechimys 
semispinosus was the only small rodent species found (on 29 out of 50 islands 
sampled), P. opossum the second ranking species being present on only 9 of them. 
Conversely, what we observed in Saint-Eugène appears dramatically different 
from what was found by Malcolm ( 1 997) in forest fragments of the Biological 
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Dynamics of Forest Fragments Project in Manaus, Brazil . In this study, recently 
isolated forest fragments embedded in a matrix of secondary habitats harbored a 
more abundant and more diverse terrestrial small mamrnal fauna than did sites in 
continuous forest. All these observations would thus tend to support the hypothesis 
of a more rapid decrease of species richness towards a final state with less species 
on real islands than on habitat islands (cf. Lynam, 1 997). 
However, this conclusion has to be tempered in our case by the fact that the 
species diversity decrease observed on the islands was also, to a large extent, 
recorded on the mainland in 1 995- 1 996 (Ringuet, 1 998) .  The mean value of 
species richness on the mainland thus dropped from 6.66 in 1 994 to 1 .25 in 1 996 
(vs. from 4 to 1 on the islands), suggesting that a wide-scale phenomenon was 
acting on the terres trial small mamrnal fauna of the region. The same trend of small 
mamrnal decrease in abundance and richness was observed a couple of years 
earlier in Paracou, sorne 60 km North of Saint-Eugène (L. Emrnons & R. Voss, 
pers . comm.) .  In Saint-Eugène, these indices hardly increased the following years, 
with only 2 species trapped on the mainland in 1 998 and 1 999, through a lesser 
trapping effort than in 1 994- 1996 however (Ringuet et al. ,  unpubl. data) . Spatial 
variations in mammal densities across Amazonia have already been shown by 
Emmons ( 1 984), and the need to assess also the temporal aspects of these 
variations was underlined by Malcolm ( 1 988) .  Until such data on the possible 
occurrence of large-scaled, multi-annual fluctuations of abundance in such animal 
groups as terrestrial small mammals in neotropical forests become available, one 
should interpret with caution short-terrn results on comrnunity quantitative 
parameters evolution, especially in the context of forest fragmentation conse­
quences. 
PROCESSES OF EXTINCTION OF SMALL MAMMALS ON SAINT-EUGÈNE ISLANDS 
Extinction appears as the major process that has taken place on Saint-Eugène 
small islands in the period 1 994- 1 999. We hypothesized that sorne of the islands 
had no initial population, being too small to fit the requirements of the species 
studied. Ringuet ( 1 998) found that the individual home ranges in 5 rodent species 
(Proechimys cuvieri, P. guyannensis, Oryzomys megacephalus, O. yunganus and 
O. macconnelli) studied on mainland Saint-Eugène by radio-tracking ranged, 
according to species and methods, from 0.2 ha to 3 .4 ha, with a mean of 0.9- 1 .4 ha, 
according to methods, for P. cuvieri (4 individuals studied). In this species, overlap 
between male and female home ranges was also demonstrated, whereas overlap 
between home ranges of individuals of the same sex appeared unlikely (Ringuet, 
1 998). From these results, one may posit that 1 ha is the average minimum area 
requirement for a pair of P. cuvieri. Thirteen out of the 33  islands studied feil 
below this size: with the exception of islands 4 (sampled only once, at the very 
beginning of the study) and 1 1  (on which at least one individual P. cuvieri was 
caught on 5 out of 7 occasions) we verified that these islands either harbored no 
initial population at the time of isolation, or that the population quickly 
disappeared. 
On those islands on which an initial population was likely to have been 
"trapped" at the time of isolation by water (i .e. of more than 1 ha), 1 2  extinction 
events were recorded, whereas the persistence of a population could be docu­
mented only twice. The probable initial presence of individual small mamrnals on 
the 6 islands of more than 3 ha of area where no capture was ever recorded is a 
140 -
hypothesis, based on the data gathered before flooding, where Proechimys spp. ,  
and, to a lesser extent, Oryzomys spp. appeared randomly distributed (Granjon et 
al. , 1 996; Ringuet, 1 998) .  At this period (first months of 1994), maximum densities 
of 1 . 1 -3 .4 individuals per hectare in O. megacephalus and O. macconnelli, and 
1 .3 -3 .4 individuals per hectare in Proechimys spp. (according to the sites) were 
reached (Ringuet, 1 998) .  On isolated areas of 1 to 4 ha (representing the range of 
areas of most of our sample), these values would have corresponded to micro­
populations of a few to 1 0- 1 2  individuals at the most. In most of the cases, initial 
effective population sizes were probably too small for viable populations to 
develop, as is often the case with very small populations where stochastic effects, 
like unbalanced sex-ratio, play an oversized role. Even the simultaneous presence 
of a male and a female on the same island does not warrant the persistence of a 
population, as shown in 3 out of the 4 cases of such a finding in our data set 
(islands 1 1 , 1 2  and 1 9, see Table Il) . These results are similar to those of Adler & 
Seamon ( 1 99 1 ), who captured only one or a few P. semispinosus (sometimes ali of 
one sex) on very small islands close to other land; such islands were obviously 
colonized, but could probably not support persistent populations. 
The potential causes for these extinctions are numerous, among which 
reduction of habitat heterogeneity, decrease of habitat quality, change in species 
interactions (including competition, predation and parasitism) have often been 
invoked, in combination with species specifie characteristics and requirements (see 
Fonseca & Robinson, 1 990; Adler, 1 996, 1 998; Turner, 1996; Stevens & Husband, 
1 998,  among others) .  In Saint-Eugène islands, edge effects may have played a role 
(De Massary, 200 1 ) . Predation has also probably contributed to the rapid decrease 
and extinction of small mammal populations on islands (Ringuet, 2000) . From the 
preliminary results presented in figure 2, it appears that fruit abundance may 
represent a limiting factor at sorne periods . More data (including qualitative ones) 
are needed however to check for this hypothesis and to see whether P. cuvieri 
abundance could be really limited by resources, as observed for P. semispinosus in 
Panama (Adler, 1 998).  
COLONIZATION AND PERSISTENCE OF SMALL MAMMALS ON SAINT-EUGÈNE 
ISLANDS 
Colonization appeared to be a rare event during the 1 994/1 999 period in the 
Saint-Eugène island system. Two islands were most probably concemed by such 
an immigration by individual P. cuvieri in 1 999: island 1 2  is only 60 rn away from 
the mainland, a distance that is undoubtedly easily crossed by this species (S. 
Ringuet, pers . obs . ) .  Island 5 is much more isolated, being at 350 rn from the 
nearest larger island (n° 20), and more than 1 km from the mainland. This 
recolonization thus testifies for the swimming abilities of the species, which 
accords with the results of Adler & Seamon ( 1 99 1 )  on P. semispinosus in Panama. 
It has to be underlined that both events took place at a period of overall increasing 
abundance of the species at the site (Ringuet et al. , unpubl. data), which could have 
been a driving force for the immigration of sorne individuals, as forest animais are 
generally unwilling to cross open water (Turner, 1 996) . The last case of 
immigration concems O. megacephalus on island 24 in 1998.  This island is not 
very isolated ( 1 00 rn from island 54), but O. megacephalus is a much smaller 
species than P. cuvieri (50 g vs. 400 g on average), from which one may tentatively 
expect lesser swimming performances. This immigration seems to have led to a 
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successful colonization, as 6 individuals of the species were found in 1 999 on this 
island. The good reproductive capacities of O. megacephalus (Henry, 1 994) may 
explain this rapid population increase. Immigration of P. cuvieri on island 2 1  has 
probably taken place during a period of connection of this island with island 2. 
Such periods are likely to occur during dry seasons following poor wet seasons, as 
was the case in 1 997 when water level in the reservoir dropped to a very low level. 
As a matter of fact, we recorded the capture in 1 997 of a radio-tagged individual 
equipped and tracked in 1 996 on island 2. The demographie success this 
population has shown since theo ( 1 8  individuals trapped in 1 998,  1 6  in 1 999) 
illustrates the importance of this connectivity in the persistence of populations. 
BIOLOGICAL TRAITS OF THE COLONISTS AND PERSPECTIVES FOR FUTURE RE­
SEARCH 
As a result of these processes, persistence of small mammal populations on 
Saint-Eugène islands appears quite problematic,  having been observed only in a 
few cases (including the putative extinction/recolonization events) and always 
conceming very small numbers of individuals.  According to the present data, one 
may conclude that the minimum area for the self-sustaining persistence of a viable 
population of rodents in Saint-Eugène lies somewhere between 8 .5  ha (the largest 
island considered here), and 28 ha (the surface of island n° 2 where a population 
of P. cuvieri has persisted during the whole period, Ringuet et al. , unpubl. data). 
This minimum size is much greater than for P. semispinosus on Gatun Lake 
islands, Panama. There, sorne islets of less than 1 ha have maintained persistent 
populations for at least 1 0  years, and islands greater than 1 ha seem to support 
permanent populations (Adler & Seamon, 1 99 1 ;  G. Adler, pers . comm.) .  P. ro­
echimys cuvieri is undoubtedly the species which managed the best during these 
first years of forest fragmentation. The predominance of this large-sized species 
within the guild of terrestrial " frugivorous small marnmals is in accordance with 
what has been observed in other groups on the study site (frugivorous bats, 
primates and terrestrial lizards), and has been discussed in sorne detail by Cosson 
et al. ( 1 999). Proechimys cuvieri clearly displays many of the traits that promote 
persistence in heterogeneous environments : it has a rather diversified diet 
(Guillotin, 1982; Henry 1 997), relatively small home range requirements (Guil­
lotin, 1 982; Ringuet 1 998) and may reproduce at any period of the year (Henry, 
1 994) . As such, it appears as a habitat generalist homogeneously distributed in 
space, similarly to the congeneric P. semispinosus that has been so successful on 
islands of Gatun Lake in Panama (Adler, 1 996). However, although the two 
species are of a similar size (mean weight between 300 and 400 g), it does seem 
that P. cuvieri cannat build as abundant populations on small islands as P. 
semispinosus (cf. Adler & Seamon, 1 99 1 ;  Adler, 1 996). Part of an explanation may 
be found in a possible difference in productivity between French Guiana and 
Panama, as fruit production is likely to be much greater, and more regular 
throughout the year, on Gatun Lake islands than on Saint-Eugène' s  ones (Sabatier 
& Puig, 1986; Ringuet, 1 998;  G. Adler, pers . comm.) .  Nevertheless, the example 
of island 2 1 ,  where facilitated immigration probably played an important role in 
the rapid establishment of a high-density population, may indicate that once a 
sufficient number of individuals are present, abundant and stable populations may 
persist even on small islands as far as they can be reinforced by immigrants from 
time to time. 
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Further studies will also allow us to examine the long-term influence of area, 
isolation and island quality on small marnmal installation and persistence on 
Saint-Eugène islands. Area and isolation are not significant parameters here, which 
may be due to the fact that small mammal populations functioning in the 
fragmented system are still under perturbation, and not yet conforming to the 
general rules of island biogeography (Mac Arthur & Wilson, 1 967) .  It could also 
be due to the small range in island sizes (0. 1 -8 .5 ha) included in this study. 
Besides, habitat quality should be more accurately assessed and, as underlined by 
Bierregaard et al. ( 1 997),  a metapopulational approach should be developped, in 
order to test two major hypotheses about the survival of populations in fragmented 
landscapes (i .e .  the role of habitat quality and of connectiveness). 
ACKNOWLEDGEMENTS 
We are pleased to thank here ali those who helped us at any moment in the field, and especially 
P. Bayle, F. Catzefiis, A. Dalecky, A. Lyet, Anne-Sophie Hennion and J.-C. De Massary. G. Adler, F. 
Catzefiis, F. Feer, P.-M. Forget and J.-M. Pons made very useful comments on earlier versions of the 
manuscript. C. Erard and G. Dubost initiated this project, which was funded by "Electricité de France" 
(Convention Museum/E.D.F. GP 753 1 ) .  
REFERENCES 
ADLER, G.H. ( 1 996) . - The island syndrome in isolated populations of a tropical forest rodent. 
Oecologia, 108:  694-700. 
ADLER, G.H. ( 1 998). - Impacts of resource abundance on populations of a tropical forest rodent. 
Ecology, 79: 242-254. 
ADLER, G.H. & SEAMON, J.O. ( 1 99 1 ) . - Distribution and abundance of a tropical rodent, the spiny 
rat, on islands in Panama. J. Trop. Ecol., 7: 349-360. 
ADLER, G.H. & SEAMON, J.O. ( 1 996). - Distribution of four-eyed opossums (Philander opossum) on 
small islands in Panama. Mammalia, 60: 9 1 -99. 
BIERREGAARD, R.O., Jr, LAURANCE, W.F., SITES, J.W., LYNAM, A.J., DIDHAM, R.K., ANDERSEN, M., 
GASCON, C. ,  TOCHER, M.D., SMITH, A.P. ,  VIANA, V.M., LOVEJOY, T.E., SIEVING, K.E., 
KRAMER, E.A., RESTREPO, C.  & MORITZ, C. ( 1997). - Key priorities for the study of 
fragmented tropical ecosystems. Pp. 5 15-525, in: W.F. Laurance & R.O. Bierregaard, Jr. 
(eds) Tropical forest remnants. Ecology, management, and conservation of fragmented 
communities. University of Chicago Press, Chicago. 
CATZEFLIS, F. & STEINER, C. (2000). - Nouvelles données sur la morphologie comparée et la 
distribution des rats épineux Proechimys cuvieri et P. cayennensis (Echimyidae: Mammalia)
en Guyane française. Mammalia, 64: 209-220. 
CLAESSENS, 0. ,  GRANJON, L. ,  DE MASSARY, J.-C. & RINGUET, S. (2002). - La station de terrain de
Saint-Eugène: situation, environnement et présentation générale. Rev. Eco/. (Terre Vie), 
Suppl. 8: 2 1 -37. 
COSSON, J.-F. ,  RINGUET, S . ,  CLAESSENS, 0. ,  DE MASSARY, J.-C., DALECKY, A., VILLIERS, J.-F.,
GRANJON, L. & PONS, J.-M. ( 1999) . - Ecological changes in recent land-bridge islands in 
French Guiana, with emphasis on vertebrate communities. Biol. Cons. ,  9 1 :  21 3-222. 
DE MASSARY, J.-C. (2001 ) .  - Effets de la fragmentation de l 'habitat sur les peuplements et les 
populations de lézards terrestres en forêt tropicale: l 'exemple du barrage de Petit Saut en 
Guyane française. Thèse de doctorat, Muséum national d'Histoire naturelle, Paris. 1 7 1  p. 
EMMONS, L.H. ( 1984). - Geographie variations in densities and diversities of non-fiying mammals 
in Amazonia. Biotropica, 16 :  2 10-222. 
FONSECA, G.A.B. & ROBINSON, J.G. ( 1 990) . - Forest size and structure: Competitive and predatory 
effects on small mammal communities. Biol. Cons. , 53 :  265-294. 
GRANJON, L . ,  COSSON, J.-F. ,  JUDAS, J. & RINGUET, S .  ( 1996). - Influence of tropical rainforest 
fragmentation on marnmal communities in French Guiana: early trends. Acta Oecol. , 17 :  
673-684. 
143 
GUILLOTIN, M. (1982). - Rythmes d' activité et régimes alimentaires de Proechimys cuvieri et 
d' Oryzomys capito velutinus (Rodentia) en forêt guyanaise. Rev. Eco/. (Terre Vie), 36: 
337-37 1 .  
HENRY, O. ( 1994). - Saisons de reproduction chez trois Rongeurs et  un Artiodactyle en Guyane 
française, en fonction des facteurs du milieu et de l ' alimentation. Mammalia, 58 :  1 83-200. 
HENRY, O. ( 1997). - The influence of sex and reproductive state on diet preference in four terrestrial 
marnmals of the French Guianan rain forest. Can. J. Zoo/., 75:  929-935 .  
LAURANCE, W.F., BIERREGAARD R.O., Jr, GASCON, C. ,  DIDHAM, R.K., SMITH, A.P. ,  LYNAM, A.J., 
VIANA, V.M.,  LOVEJOY, T.E. ,  SIEVING, K.E., SITES, J.W. ,  ANDERSEN, M., TOCHER, M.D., 
KRAMER, E.A., RESTREPO, C. & MORITZ, C. ( 1 997). - Tropical forest fragmentation: 
Synthesis of a diverse and dynarnic discipline. Pp. 502-5 14, in: W.F. Laurance & R.O. 
Bierregaard, Jr. (eds), Tropical forest remnants. Eco/ogy, management, and conservation of 
fragmented communities. University of Chicago Press, Chicago. 
LAURANCE, W.F., VASCONCELOS, H.L. & LOVEJOY, T.E. (2000). - Forest Joss and fragmentation in 
the Amazon: implications for wildlife conservation. Oryx, 34: 39-45 . 
LEJGH, E.G., Jr., COSSON, J.-F., PONS, J.-M. & FORGET, P.-M. (2002) . - En quoi l 'étude des îlots 
forestiers nous permet-elle de mieux connaître le fonctionnement de la forêt tropicale? Rev. 
Eco/. (Terre Vie) Suppl. 8: 1 8 1 - 193 .  
LYNAM, A.J .  ( 1 997). - Rapid decline of small mammal diversity in monsoon evergreen forest 
fragments in Thailand. Pp. 222-240, in: W.F. Laurance & R.O. Bierregaard, Jr. (eds) Tropical 
forest remnants. Eco/ogy, management, and conservation of fragmented communities. 
University of Chicago Press, Chicago. 
MALCOLM, J .R. ( 1988). - Small marnrnal abundance in isolated and non-isolated primary forest 
reserves near Manaus, Brazil. Acta Amazonica, 1 8 :  67-83 . 
MALCOLM, J.R. (1997). - Biomass and diversity of small marnrnals in Amazonian forest fragments. 
Pp. 207-221 ,  in: W.F. Laurance & R.O. Bierregaard, Jr. (eds) Tropical forest remnants. 
Ecolo gy, management, and conservation of fragmented communities. University of Chicago 
Press, Chicago. 
MAC ARTHUR, R.H. & WILSON, E.O. ( 1967). - The theory of island biogeography. Princeton Univ. 
Press, Princeton. 
MUSSER, G.G., CARLETON, M.D., BROTHERS, E.M. & GARDNER, A.L. ( 1 998) . - Systematic studies
of oryzomyine rodents (Muridae, Sigmodontinae): Diagnoses and distributions of species 
formerly assigned to Oryzomys "capito " .  Bull. Amer. Mus. Nat. Hist. , 236: 1 -376. 
RINGUET, S .  ( 1 998). - Evolution des peuplements et des populations de micromammifères terrestres 
de forêt tropicale à la suite de la fragmentation de leur habitat: l 'exemple du barrage de 
Petit Saut (Guyane française). Thèse de doctorat, Muséum national d'Histoire naturelle, 
Paris, I SOp. 
RINGUET, S. (2000). - An assessment of the potential influence of rainforest fragmentation on small 
terrestrial marnrnal predation in French Guiana. Rev. Eco/. (Terre Vie), 55 :  1 0 1 - 1 1 6. 
SABATIER, D. & PUIG, H. ( 1986) . - Phénologie et saisonalité de la floraison et de la fructification en
forêt dense guyanaise. Mém. Mus. Nat. Hist. Nat., Série A, Zoologie, 1 32: 173- 1 84. 
STEVENS, S.M. & HUSBAND, T.P. ( 1998) . - The influence of edge on small marnmals: evidence from 
Brazilian Atlantic forest fragments. Biol. Conserv., 85:  1 -8 .  
TERBORGH, J. ,  LOPEZ, L., TELLO, J . ,  Yu, D. & BRUNI, A .R .  ( 1 997). - Transitory states in  relaxing 
ecosystems of land-bridge islands. Pp. 256-274, in: W.F. Laurance & R.O. Bierregaard, Jr. 
(eds) Tropical forest remnants. Eco/ogy, management, and conservation of fragmented 
communities. University of Chicago Press, Chicago. 
TURNER, I.M. ( 1996) . - Species Joss in fragments of tropical rain forest: a review of the evidence.
J. Appl. Eco/., 33 :  200-209. 
Voss, R.S. ,  LUNDE, D.P. & SIMMONS, N.B. (2001 ) .  - Mammals of Paracou, French Guiana: A 
Neotropical lowland raiforest fauna. Part 2: Nonvolant species. Bull. Amer. Mus. Nat. Hist. 
263 : 1 -236. 
1 44 
